Introduction
Fractures are held by internal or external fixation. External fixation can be by traction, by plaster of Paris or by the application of an external fixation device.
External fixation devices were initially used by Anderson in 1934 for leg-lengthening procedures; however, the frames were relatively cumbersome and difficult to assemble. In 1938 Hoffman introduced his external fixation device; later the basic frame was modified to allow compression at the fracture site (Hoffman 1953) . It is an advanced piece of engineering and is suitable for holding the comminuted and displaced fractures. The principle of an external fixation device is that several pins are driven through the bone and attached to an external frame, thus holding the fracture and allowing the fracture to heal by means of callus formation.
There are several other indications where external fixation is beneficial including the treatment of chronic infection of bone, where large areas of tissue have to be removed and because of infection inserting metal close to the fracture site could be hazardous. The external fixation device, however, is placed away from the infected site. In 1977 Denham introduced a single bar system for external fixation (Portsmouth bar, see Edge & Denham 1979) .
We have developed a new external fixation device which has the benefit of most of the other devices described, is easy to apply and is relatively inexpensive. This device consists of a lightweight aluminium alloy bar which is grooved and crossed on both surfaces. The two sections of the bar are joined by rods so that they can be approximated or distracted using a turnbuckle at one end of the bar. Stainless steel threaded self-tapping pins are used to transfix the cortex of the bone and are held to the bar by small clamps which can be inserted at variable positions and fixed to the bar with screw caps ( Figure I) . 
Method
The technique used for applying the device is that the fracture is exposed and the bone ends reduced. The bar with the clamps loosely attached to it is used for alignment of the pins by holding it opposite the fracture site. A slow speed drill is used to insert the pins so that they can penetrate both cortices; at least 2 pins are inserted on either side of the fracture, although sometimes more than 2 pins are necessary. These pins can be at a variable angle and need not necessarily be horizontal. Once the pins are in position they are fixed to the bar and tightened. Compression, if needed, can be applied using the turnbuckle at the end of the bar. Postoperatively the limb is elevated and physiotherapy started. Once the wound has healed, at about 2 weeks, the patient can be mobilized non-weightbearing using crutches. At any time compression may be applied to tighten the clamp and hold the fracture. When the fracture has joined the clamp can be removed without general anaesthesia.
Results
This external fixation device has so far been used on 14 patients for a variety of conditions. These have included 2 patients with fractures of the pelvis, 1 who required a rearthrodesis of the knee, 1 who required a rearthrodesis of the ankle, 9 with fractures of the tibia and 1 with fracture of the humerus. Fractures of the tibia have included 5 comminuted fractures, 1 nonunion, 1 delayed union, I patient with delayed union associated with a chronic infection and 1 patient with Blount's disease who had a tibial osteotomy. The details of the patients are shown in Table 1 . 
Clinical examples
Patient 1 was a 40-year-old man who was knocked down by a motorcycle and sustained a severe head injury. On admission he was unconscious, had severe bruising over his scalp and had signs of cerebral irritation. He had disruption of the symphysis pubis with a diastasis of 10 ern. The day following his admission, the external fixation device was applied to his pelvis and~eld by 2 pins on either side of the pelvic crest. Over the next few days the device was o.ntmuously tightened until there was a 0.5 em gap. The patient recovered from his head injury and the pelvis remained stable when the bar was removed.
Patient 2 was a 23-year-old female who had been involved in a road traffic accident. She sustained a severely comminuted compound fracture of her left tibia (Figure 2) . She was taken to the operating theatre and the skin was cleaned, debrided and two external fixation devices applied (Figure 3) . This enabled the fracture to be held while skin grafts were applied. At present, she is making good progress. Patient 3 was a 40-year-old woman who was involved in a road traffic accident and sustained a spiral fracture to the shaft of her right humerus. She also sustained a radial nerve lesion. At operation it was found that a piece of bone was piercing the radial nerve. The e~ternal fixati<?n device was applied and postoperatively she made an excellent recovery gomg on to solid union, with full return of function of her arm (Figure 4 ).
Discussion
External fixation is a useful means of holding fractures and is simple to apply. It has the advantage over plaster of Paris which needs to fit firmly in ?rde~to hold the f~acture and loosens when the swelling of the limb decreases. Internal fixation givesa mechamcally sound means of holding most fractures, although in a severely co~minuted. fra~ture !t is not always possible to obtain good fixation; there is also the hazard of introducing infection when large amounts of metal are placed on the bone. The reintroduction of the principles of external fixation has enormous clinical implications, as apart from its simplicity it allows easy access to soft tissue and enables firm fixation, thus encouraging the patient's early return to full function of the limb. If infection is already present in the bone it can be treated; the metal of the external fixation device is away from the infected area.
Summary
The initial results of the treatment of fractures using a new external fixation device are encouraging. The indications include comminuted or compound fractures, or when there is already an established infection of the bone.
